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Abstract 



A transparent electrically conductive film-attached substrate comprising a transparent glass substrate having 
formed on the surface thereof a transparent electrically conductive film, wherein the transparent electrically 
conductive film is formed by successively laminating a reflection preventing layer, a silver layer or a metal 
layer comprising silver as the main component, and a reflection preventing layer, and the reflection 
preventing layer comprises a composite oxide of zinc and indium. Atomic ration of zinc and indium of the 
reflection preventing layer represented by Ad zinc/(zinc+indium) is from 0.03 to 0.9. The substrate has both 
the moisture and heat resistance and the alkali resistance and is suitable for a display element such as a 
liquid crystal cell 
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ni'il- ^E\*m^± aj§£AI§*|£| CHaiOl 7I2T2J =?&M CHoIIAI, xliyas*!£i| TFTs MIS ID) 

?AtfdS ^DlfefADlh. #7| Al .ftSOl SMSJOI £l*l 2^2lEI01 015*01 3 gf5f^5lu|e,^S 
EIOI SiQ." £tT, aSiitfbHdOII CHollAIS SS!tt ?g.S>g. 0I5CH73 SJCK 

3 S-S&S^ SEI S!£!£! 3>I»£!-(HI. ^HE-lgCUl *|o|| AlS a^SII2 ±g£U UHd^l 
£ BIIEiy*i'LK £191 Al nilSSLl S==a^|-SCT ST 5= MXI^M §«| LHS^eTsI Obi 

3 IBS ffl^-olU, i-g£J -2'SJS £J ?m£. Al£| jilie -S-tHI Al cj-SI-IfS SI^BII (011 1 101 

100M»~20Ch.»)£ ®<$itJ2. ?Alci, ?IIOIM 2^ S S28&fllHdE SSSTQ. 3EIH, TFT£| 

-AJ2A1 a c a2 i »ai -aima, '-ijeis ohmss± assxAissis oiaioi ?i 

3E1LI . HH-3£SA|£| Al £#S ^£f!K£S E|«$SK?I *I*|A-| = 3fS?£*£l-§S ai- 

£IDI^3 *"gggE SE*>*rig iS3 §1— 33 Si S^cra-M SltT «iS*r HHi3 nil @ 01 W 

fisixin. ?noie hhci nue^Aid a :-ioim a^s *i*r m©)oi atrsssAN, gay wss a 1 g 
atr. ai°i misers hh id tm Ai@ti~ as ^^m ^ sisier, en §«i e***oi wg*t& Si 

Q. a, b^£S £ji=:;?|- ^OI<£SS S4I0ICI. HH^CHI 0121- H^OI ITSSIEg , g<3°t*| g 
^ ^23 -SOI UWAI2, CM EHIOI ?iFJ£J 4^1? S 3>ll g 01 <£=!□■. 

atT. iliS^l «^5lr SgCHIAi. 01@e * Alt 15! &?\ OIISlM^I- Al UHd*| SOU g^SKH AIS ¥ 
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E §rS = ^SaAlg-SI S^l SSiiAlg-SIWI AhSEI= SAIgxlS CH&IIOI J\W±\ HI2&H tHI SUCHAi, 
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711 01 e 2 = s, ^Dlfe t^(AI«3)£| #2h 0|-CH2 2jSSf£| HIIS^^AI ^ 
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3>j#°^ miOIIH ;-'l-Sul*01 ^Al-^M ^^!o|I3.. LhgfHI 35CrcEL| ^I^ECHI Al HBIZiDl- CVD^JtHI ^ 

til , TioiM mv^w ssAiaa. ai sjgai- iigg g^si ^^chi sutii aioi ^2 #3 

°[£J ^l^hXl ^CH . QjyiOl 71 41 CHI S-1CHA-I 7^oKAI?l^ 01 CHI ^ItH, 
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B SAItHI°l eHS3EAIS7;l(1)(HI CHollAH E ICHlAi £ 13CHI ^I^^ICH ^g£!"D. 

0| a!SaLA|gxl(1)= HE-liAl^ ll^tl ^^2mO\H E 20li EAIti- H^l SOI, Oiaioi ?IS(100)I!I- 
[H^IEK200) AKHCHI eBIOIDIE 4AI^ OI^CHXI^ A1S 3jJS^fe HHt^dBP^ OI^CHc' 0Ht» : 

e[(141,24l)i S*HM, ^^I^EIE- LIIOW(TH) SWEIOi 2Q. a*J, CHEIIDI 715(100)^ Dl^ 

7IEK200)£| Ul-S- SSCHIS ^ E^S(31 1,313)01 ^EICH ^41EICH ?JZ\. 

E IS CH&1I0I 7|»f100)£l 7H^F i12Ei SAIt!" EB ^— I OhEH^OI ^SiA|gXI(l)£| Sh3 

4!^WI ftxl^fe 30ia; ES S OlEH^Ei^^EI £1^^:^ ^A^OI ^Bflg d E ^E!^ 301 Q. 

OiaOl 7IS(100)S SEI ?ienCi1i4tfHi HHxIEl^ 4807H2J 5Atfl(111)» ^ ^A^(111)2J ^ 

BS ^El 7i5K101)£J t} S"S(1O1a)^0j| £]^EI^ SAF bH<3^(150)S Tiffl ?AW nilE(l52)0il 271 
2^£!D. EtJ". ^A^C1H)^ ^DIs-LIISie(AI-Hd) U0)(Hdl 2^X1% 5tr)2l- 1 

EI«H!(Ho)e|-(ini)£| Oi#^5EOlb. 

CH^ICHIAI. S7v|-^ S7H a^SWS t[~ S^OiH tTs 2^1^ £J^4=(e^)CHI CHtl ^?l^^^ £J7h 
4(1^)^1 ^^eOlQK CHBIIOI ?IS(10Ci)g ^E! ?l^(101) 4KHI ^A^(111)B 71^ ^IIH)5|~ I9207H 
3 (110)8 5^12, ^ A'^^(110)e SEI 71^(101 )£J CIS ^ St«(1CHb)^CHI 'L'^EIH, £! 

Al- UH^^(IEiO)! 717vI SHE (162)011 c^l^£^ 2^&D. it.'-, ^^d(1UJ)e MoS 541^£ 
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5S OI^CHXI S!D. 
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TFT(112) 3 3 HI ^£011 IMA1 H'StlCK 

^ ^A|A!(111)£ EJ2S|-= 5|-±2^(131)^ 25:2(110)1: CCfl B9! (131* J31b)2|- g^rE^ 7 Mr 2 
252'EI = g§gei(113)e £*J-*H1I-. 5^2^(131 )2h 51^2^(131)011 ClllSfe 
?AK« (11 1)011 CH^IlAi g^l £AK3ri11)£3*E1£| S3 S3 eK113)2| g*ge|(0S)e, E 601 EAIt! 
hll-fil- 8T0I H 1 711 01 M H^h'HEO, M 2 7II0IM S 3^(11?) SJ #^§3^(127)8 StKH Ai si $«* 
£112. #71 g*tS3(OS)0l *|*'|| S2«5HCs)OI ^gSCI-. SE*f, 01 ^AICIICHIAI^ £1:2:2^(131)^ 3 
EJSil ^A|-2(111) AJ-sllSllE XII 1 711011= §3^(115), 7i\ 2 711 DIM t!33(11?) #213^ (127)1 
««KH A1S g^EIIL £71 5*8301 /d£ S£gS(Cs)OI :?SSLK 

01 CHEHIOl ?ie(100HHI l\mt\= CH*K>I5K200)S «£| 712(201) SOU HHX1 aZ2. TFT(112) 23, 2? 
2(110) 5i ?A}2(111)2|- 51-42^(131 )5i| Zj-^M SffiSfe QH ^ei ^xpgo, ?-|^(2ini .i£ 

trtmi-. EfJ, 51-42^(131)011 [Hf^F= S30ll£ ' ^ ^(R), ^(6) S §WB)°I 
HEM I! E1 (221)71 HHxlEIH 01 ^1 01t *33^asS OI^CHH EHttfB^ (231)01 UHSEICH ^«HD. 

0I#2|- g-OI. 01 ^SiAI§-xl(1)£J 0131 01 71 SHOO) CHI *loh3 2:£2l110) ^ ^A|-2(in)2 r 
5142^(131) AlOltHIrr #383^(127), Hi- M 1 K M 2 711 01 M 133(115,117) ^ 
#^^^•(127)01 HH XI El CH *!.£E£, £1-42^(131 )§ 2f HH2 (1 10, 1 1 1 )LHI WUM m£t\ 52, 
E-r SSSKOHSII? ^ 2122, 01 Oil EU§|| 7\\=?mm 4* SAD- 

EHJ", #71 4' AI Oil CHI SU^hE3 , S£«S(Cs)OI 514:2^(131 )2|-, #7! »±3^( 131)21 e!S*fe 

^AI^(111)£^^E1 SS-EI^ SSS^(113) AKHCHIA1 ^SEIHS, ^E fi5SEF<3 Em m%\%> 

y\ SlU, □ 7H^S0| 7^II2D. ^ul.. 4' AI Oil CHI M ^ TFT(112)^ ^AT2(111)£^^ 

ei Aisa(no)s ca-Eh e^ei^ tiioie ^s^ei^ai, a^a^(i3i)s as-£i 

^Ah^eni) mm ssais 4^ oichi eioil azEssrccs)^ ^^i£r ?h^s-oi mk\ 



Zi^EiL 01 ^ AI CNI Oil Ai ~ Hh^S^Oi EH 15(200) CHI HH*IEI= Xl-^C^n)^ OmU OIHIOI 
7IEK100) ^ ^AId'(IH) ^' 3 2£!-^(113)CHI m\\ mtWEt}. CU-EfAd,. CH&ilOl 712(100)21 LWV 
?I^(200)£U 5J-e SgECHl'CI>s^| ^AW(1in^ SIIE-jy^h^ M 1 DI^B JTII S 5^2^(131) 

Stl-. §trh7| ?|SL 2PAh9(11U£| 0^S^(113)1 51^2^(131)^1 c!^^(110)^ [Lf^^ 

Beh31ftJ31b)# IKMJ #^^l S§AI?IE, ^71 4' AI Oil Oil ^13 51-^2^(131)2^ ^Af-2(111)£l| e3 
SS^(113) AKiltHI^ Bl 1 TilOlM §SSi-(115) S HI 2 7i(0|e ^9^(117) ilCHI m21^^O27)0\ UH 
xiEIOI «d'«l ^^A|?|AI a^^e(Cs)5i| CH^£" eCHM ^!HIW 4= ^IQ. 

Eth E 5CHI EAItl" Ul^ ITOI ^"S£!(110)£| g^2h 7f|73tT ^Ex-H^(12^.) S 9^£Sli^(120)£i g^T 
Oi 7H5U SSISKQ aQ. ^I^l-Tii'^.. 2^2(110)21- ^Ah2(111)^ Sxl^CHI^ fel'EAl HI 1 LH Ai 

M 2 mm gSSf(115J17) 2KHI 7H73tJ- BJ-E ill e[( 124a) S ^EtHISK 120)01 3#E|Q| X'EI- . 01 Uif^ 
CHI 2* UltEiyAICHI D(±-3 ^t47I- ir^^ilE, 2^2«:ilO)2i- ^AF2(11D AHJIS! g^^OI ^ZL 01 Uil 

i^aws iss-^ssA's^sre^s^fiiii^f^ssM mas 

eiaiEIH, OICHI *ltl! £E Hl^4## 4= SQ. 

E^, E 6011 EAIt_ h m\ aOI 2^2(110)511 ^^2F THTHt^ BJ-Eai^(124a) S ^^|^(i20)Ei| 

HI S«tH3 ^2E5, l£H£h &OI ^EEU £™MM nil Ely El ^ ?.'2^ D^2, ^ SHEiyAICHI 0^3 

S:X^7^ ^atilE 2£2(11Ci)2f ^Ai2(111)5ll 9SS^(113) AKH01I ^!i5|~ §|f«§E #^ol 7=H 

Etj-, 222(110)2^A|-2(in)5i| 3§S^(113)# ^ E 6CHIA1 2^2(110)M SoKH *}™mO\ 

UHxiEl^ 3SS^(H3)1 2^2(110) OiEHOil Ai T ^^t[~ tllE, 2s2(110)2f ^Ah2(111)5H 

38-83(113) ATOICHI^ ^^3^(115,(17) SlICHI yEa|oi. (1 20)OI ^EAI UHflEIHS, §271, ggOfl 
AiSU 2711. 5£~ 2| gSSv(115J17)£| SSHI 7l3o|-~ iiE Sj Till El 2 01 Oil 3t|| HI5^e 

5^2^(131)511 3^171- 2^2(110)511 2^1011 Ei|$|| ^ St!=g S^Aia 4= S^!D. E^, 
2±2(110)2^ '§3^(115.117) AIOICHI UHSIEIfe ^Ezll°! -C 120) S 7<i7atr &Es||or(l24a)2| £*!20l 
2 5l2(1 10j5i| g^22l- gxluW SiD. 01 Bit!' 0ISCHIA1 252(110)2^ 5^2^(131 )S 
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mzm -;- sin oichi m\ *i# □ s= i-'ii^ioi gssD. 

(^Ah3SI Stf^sfll^ ^2^1 ^5) 

5Ah3(1H)2| £1* SHI* ¥2*1 ^3:011 ZHvtM, E 1 5! £ 3CH1 ?I£SKH ■ISt'tL 

SMSMing SEI ?IIN101)£| *i- B3(101a)SM eJgEIH, gAI- HH2«i?(150) a SAW iillJE(15£)£ 

SJSLEItEt SlSUHili^(1l1a)S SSSIH SJD. 

bH*!S?(150)MAI = ?Ah2(im££*E1 2§EI= *l-£HHd¥(111a) sKHI^ 2#£! 
SSS^n 15. 117)01 UHAIEICH 21D. 2#£| 323^(115,11?) $IM£ &E?J 111^(119), 

TH^i! S!£*ll EISH123) S! iJ (110)21- &g*J- SSPIIA1 §^ 7JIS£! #g UH£!^(125a)7|- ElsSLI 
2, 01 -SsUH^^(125a) »Zt 225^(127)01 ffl-tlQQI SIQ. 

DEIS. 01 3JU- UH-£!*(150)«I 71**01*1 = @g 01 5? 5 M 1 2*S(1 53)21- 71 2 SSS(154)0I 

^ ffll^^g IBEMd 2So)01 HIIAIELIH. Ski 2! ^(131) 21- gg?J- ggCHIAI g^*'' SIS2J ITOS 01 
i?CH2! 2!^S(13DI>|1 £J*|| 2?Ah3( 'III^S^EI S32KLI= *^HHd¥(1 'legal 

■.ySHHd^('125&)7] SI 1 g'*S(153) a HI 2 B*S(1&l)g SMO) S^S.ICH SID. 3 

SSgflSS.g &g UHti*(125fc)£| 513^1 D^g Jx2AI?|£* 4^S9ef(127)ff 3-5SK= V§0| 
□-. 

^AK3 HIS (152)011 S10)AJ£ ajAI ^ 01^= M 1 S*£(1 55)21- 711 2 §=11(156)01 
HHtiWVft NEW 2261-0) HHAIEI ZL SteB 3 (131)31 SSt)- gg*J- XII S£J ITDs* 0I5CH2 " 

HMamttmii w wis 

E|SKli9), Jd,W Bffi» III°[(123) S UI£*(125a)B 5MW£ ^30li!, 31 1 2^»d55)£ 

31 1 2«S(153)jU SfiftPI Mfi*(125«i)£| s^s b:«AI?l£« 

OICHI 2|*|, 2?AK3ni1)£| §A[ Wfi!*(150)S A|S LIE 33NAI lillEiyEI^ £!:££! (1 10)21- 31 
SSCHiAl 31 : ^EI£ a«# BH-£!^d25a)£|- ^Ald (11 1 )££^Ei 3§EI = ei-g HH^^(tlla) 
Ei| *!# ~^-1E|IL #71 2^011 £|*H gAh bH£WO50)£| 7|£¥£t ^Af^ Ell E (152)^ 2! 71^!^ 

01 UIISCHI SAf HHd^(150)CHI S'CHA^ ^# UH^^(12E^.) UH£i^(111&)^l t.'^OI BdtlCH£ 

CIE^OI S^EICH £J£°£, ^Ai HH£!^(150)CHIAi°l &^ ^IHJl OH ° ^^.'El-. 

it.^ SAh HHd^(150)^>dAd^ Sl|g£! Al-Hd 11 10)£S OI^CHE! HH^^(nia)# 5^1- 

7d^# 3711 y ^ ^ SiQK 

£E*h 01 ^AlOIKHlAi- XII 2 S^^(156)EL| ^ ShftUHi!^(11 1ft)£l- ^Ald S^S(131)^I S 

«OI ^ ^Al-il 1IIH(152)£J 'S^I^^Ai 71^Lh 

Sll^ M£ll^ ^^EU ^5) 

Afs^dlU)^ Sll^ ^3^1 V^CHI CH^IIAI, £ 1 £ 41HI I-'lsfrl-OI ^Sti-Q. 

^A^ninaf s^ss ^yt! xiiss oi^chc' tfs tiH^^cinLViiK ei^aicoLHi tHS^h 
oi'sei 7i"EH(ioi)£i □§ *i BB(ioit.)^£i d2^«;ni:i)Eii gAi- uH^^deo) ^ dsd niiH(i62)0fl 

UHSIEICH SiD*. 

SA* HH^^dGOjCHI SlOIAi= the Hll^^dUb) ^CHl^ 2#°l §3^(115,117)01 HHSIEICH £!Q. £ 
tl, ^71 2#'Ei| ^^^(115,117) 4!CH1.. SiE^I! ul^(119), TaSf Kl^(123) cJ^c! (1 10)^S 

^Ei gig-El^ HH^^(125b)(ci^di:i10))0! ^#EIH, 01 ?KHI HHd^(125b) ^KHl^ 

§S2|(127)0| UHxIEIDI aQf. 

□ EIZ. g-71 3AI- bH^!^i160)Ei| 7I^^CH1 S!CHAI^ &m 0\^~ 7M 1 S^^(163)2|- M 2 
S = ^(164)0| ^ HH^^'# CU-BhA-f ^S^KH UHXIEII2, £^3^(131 )2^i!tJ' §^'tJ- 31 

eel I TOS OI^CHS! S^SdSnWI aitll <y£af110)£S^E1 SS-EI^ 4!# UH^^(125b)£l t;|- 

# BHd^(111b)7h 2»7I^!£M g^EICH' SiCK itl', M 2 S«5(164)S §l# HH^^(111b)EL| 
EH ^-atiFE^ 2#Eq §3^(115,117), ^E^| H|ef(119), 7c|Ad^ ^E^l E|°!(123) ffi ^ »H 

£!^(125b)g 5fS*h= ^S0|H, x-fi 1 a**(163)S &i UHfl^(125b)£| ^53Bi ^^1 igtfH^ 

t£tt. 5|IE(162)0II %CHA1^ ^Al ^ 01^^ HI 1 S^S( 165)21- 31 2 2^^(166)01 

UHfilWtrM SBtKiH HH^IECD £^2^(131)21- SBU- SS£1 WS3 ITOS Ol^OiS 

a^*C131)(HI £l« i!S:fl(110)SS^E1 3SEI£ BHi!*(125b)£l - 6« «H^^ (1 1 1b)7h 
g a^EICH 5^EK Et^, 31 2 2^(166)^ ^ti" 31 2 2^5(164)^ SSSWL Sl-S 
HHtf^(nib)£| ^^3^1 kStS« 2S£1 83^(115,117), ffEH 11^(119) .ffSSj 

ni^(123) HHc^(125b)l 7^0113, 31 1 g^(165)£ 3! 2 2^S(1ty)aJ|- 

€Sol-?ll &g BHi3*(125b)£j ^53^ y^i b:«Sh£* B3ef(127)S &Btf£ ^SOIQ. 

OICHI Si|!:||. gAh HH ^-^(160)011 SIOIA^ c!^^ d 10)£:S^Ei 3SEI^ HI III' ^( 125b) £1- 

^Afd(lll)^ SStJ- 5S£iS feyt^ SB S3 tl-S tlH^^(111b)7l- BHxIEIH 01 2^01! £|$H, i!A|- 
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□ L[|l£i>!|. HHS*f160)M SKHAI £!# UN 025b) SE^m* BH£*(111b)2| 71' ^01 SEICHE 

u-e^oi 2!%h:h sasss; sai- nHd¥(i60)(W sterol uoi s^srj. 

E =3A1 tlH^'Wt 33ltWII££! Al-HdygS!-(1110)£S 0I^CH7J£ m&^(M\b)W E*£S17\ 

£Et!". Ml AKNMAI^ 31 2 H«S(166)£i| gs|, ^ HH-3¥(111b)£l- ^Alci S^#(131)2|-£| 
g^OI ^£ cJ^c! SIIE(162)H| S^g^Si^AI ^l^tl'D. 

Ai-g-^r q2.yfh|| EH^I-ej ^Sll":*| g'i . FFT:(F legible- Print - Circuit)0|L|- 

TCP(W Carrier- Package)^ 33} #1 £'££' SHE (162) 9! £Ah* ril!E(152}CHI jWOHSS ES 
°|-) §^ g^-## S«AI 37|3!£3 S^fe 3§W, di^ nil E( 162) a ^Alc! jiIIEO^)^ 
ri| §^l?l Wig CHI. SHE (162) SI £Ahy SIIEf152)2J S^- Si € Si SMI *(-QIE 

S^iKHI £!?r£l£r BOIU ^ if im SPI t? ^ Sill, 01 CHI *!oll 22KHIAd*J 7^7 [ 7\^t\\ 
5*. 01 tfAIWIMAI£- ^Al-ci jIIIE052)*l 2^r2^£ ^Ald (1 1 1 )CHI Al Es&!£ *«JH£! 
^rt1lMi|- ff-i2^031 )2|- Sll££! not OI^OIAI^ ^Ard £!^#H 131)21*1 •-"!# V-SEI 

(CHaiOI^I^I BI3SS) 

ClfHXI 0! OiaiOI?l5(100)^l EIIZS-SSCHI CI-^llAI E ?MA| E 13M g^l-ffl £U:||*KHI g 

(1) fll 1 £2 

SEPISflOntHI ^JtlEISM °ltll Ara-^^SAI AI-HdS|-(2aTO:Hd)m SOOnmS] ^Wl, Mo^l? EOnmSLI 

MnEL[Ei! SJJ=J}||£A-|£ 5Q~500nifi, bl|-&5|§h?||= 50- 300r.nr AI-OIOII SiLhS SQ. El, 50riiiiDIS!'OI El S3 
A |0| ^sg ojsii*" ^ a ?ll £!Q. t!£!, BOOnmM ^£3, gS^*! S3 SM7[ 

Al&gSi'^Syy^ OIIS MS ^Dlfe-OIMSfel-SSKAl-V^OI 'Ol- 2SEKS)OIE|-E Al-Hd^l 7JEl| ggtl- 
H, ^DlB-?rMElB^s^(Al-Sd°[, m?{ 2&m), a^DlH-^&'H^S^tAl-ScSf, ScPh 23 ^ 
OIEIE ^sem. 

utmnRM j* mmBWP&m/mmx 

X\t*U\m 30%SES fe^AlgiQ. 

AltJSCHI SaCHAI DIM S^S^SI tJtf^ H\m*\t;m= 0.5-IO^Ar^ SD BHra*CT = 1~3£)7M:i| 
Q. S7hSi£J *fS=OI Ci.5S^:D|°rOIE|-E.. ^|-^a| ggOILI- g^El-SS ^M9\ ^mm &K\tt£ s 
]]K?h #^|X| ^ S^Q. g7(-£J^HLj ti-IFOI 1Ci£JAHiM ^21-ohS, 7d^HI^I §CH S Sll 

SHI^SU ELWm ^EHol-71 WIS (HI Hf^tl-AI SO. 

SfcN AimS^^^Ai^ Sc, V.. Nd, AI-DH(Sift), Gd g ^OiE 29HM ?iOIEIE §Q, 01 

~ S7i-a^°i tzn ri.5-io^Ai-oh &ie^ ti^ wj\ ut&^mu. ^siiwisai^ v7i isw, 

Nd^h ia^l-xy At-Nd-VtJ-S^" S 4- SiQ. 

Altj-e^ -m\ ?%moW s^^^Ai^ MEIH^(Mo), El E!(Ti ), &H^(Ta), 

HMiCr), Al^3e(2r). ^^s(Hf), HhL^(V) %! U^^(Ht.;S OI^CHXI^ 3MCHI.-M Hi" s 

0| ^ E -t|& 201^21 OI^LHXI^ tSOl E^ ArS7tetHI|-. Oil USS s 

LH^I^S ^Ult!" ^OID. DIM H§g ^CHIAiE MEISEL"(Mo), S^H"(W), El^di) ^ 

S'g(Ta) e Oli=20L 0\m*\ ^sOI bll-B-SjSI-CI-. 

01 A! CHI ZE£EI^3EHirig Olg-^ICH ^Al ^ 511021- S5§^ tlH ^SU 1^113, ^ 

cj-, ^-n^i Etz<im o\gtia\ EiioiiH^^Hg chi ^ai^^i m& m&m &SAI&Q. 

riKHI Eilf^U lCiD^CHI 480?H^I ^AWfllDg 7mt);2{ ^AIQll 3 tJ' E!'H(101a)=(HI j^OiAl * 

AWC11i:a §AI HH^¥(150) %! %M<2 IIIE(152)S ^4^1-^ t|-# BHd^(nia), ti" BS(101b)CHI ^ 
01AI "i!Si!(llO)S| g At UHc^(160) S cJ^^i SliE(162)g =?&tt£ tm BH£!^(111b)M ^ SA| 
Oil BISItHIK 

EtJ". TFTS^CHlAi^ ^Al^ (11 1)21- S!SII£ ^Af^(111)I2F ^IJ2tr^ g^T^S Eitl^ 71101^3=^ ^1 
E. ?A^(1M)£J' fill Ely AIM ?Ah3f111)2r S|jntfe ESAI?|, a^eiFCCs)® 

S4^PI ^Iti- 3S-S^(113)E SAICHI ^l^ll^EHIE 1&5). 

(2) SII 2 §2 

fll 1 §g "4:, E 8CHI EAIt.1- br£r ^OL gEDIE! (101)1 30CTcOIS -(UH! ^^I>ll^ 330X01^)^ 7m 
ol-Ii.. SErZEDI- CVDgWI £|?ll 150r.n.^)JI|SU ^Elgef (SiOA h )^ OI^CH JJS Sll 1 >UOIE gg 
5i-ni5)g II Sit!" ^. Et' gg!*]- 7\B SECHI ^It!" SgJ- #E|-ZiD|- CVDBWI £Jo|| 1 BOnr^ ))ll *i m\ & 
E!5^(SiRA k )^^ OI^CHAI^ 2 3I0IM §3^(117), 50r.m^ ))ll 2| a-Si:HS 0|-^CH7Cr= BfEsll 
ui^iniM) S! 200nin^£l 1^4'EIE^^ OI^DIAI^ fill a SSEIS! ( 121 )g S^Sj^S H;HI EE1LHAI 
S-M2 S^tl-b. 
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SEI7IS(101)» 300*cOI£££ ?[%t»m SWI UIISM 1231H2KH 5x 1 oTv/cm2| SS^S g?| g 

n. 

& WW 

?mnn, gcvcigoii gsffii^ sift.su oh§m! 4=e siQ. 01 s^s g^eio-n a i ej-si 

mm\ ^HEI^ISh A itS 21- Moil*! 4^h2KHI ^11 >l^l '-UllklU SID. 

(3) 7:11 3 33 

M 2 £ 9011 £Alti H|-£h S-01. ?AI^(111ii DI-^3S SJ- 01 3 it IK? I ii (HI °l*ll ^AI-^(UI) 

(Hi AK7ig&^^ m i f3#±m^(mm niiE-iy^KQ, Eti tfts^chi chi^i-£§ ^ 2 D^Hniigi 01 

goHIH lrl!*l-I2. tl|d : (MF)^^| £^n-!|§01l *|*|| III Ely (Ml 2 SIIEIIe! )ol-U S^^l 

E||^S£^(122)i§ 7||it!Q. 

(4) 7II 4 S§ 

7HI 3 5S E 1U0II EAIti" bl-fil- S-OI §2^01 SCHXIS^ kg^fe B!-ESilu|£|-(1 19) 

HliKHF)7|| £™£:£ ^EimH, 2*T #E|-ZED|- CVDB01I ^1! g^l^Al 21 m SOnin^ Ml £| nV 

Si:HS 'Ol^OiXI^ fflSK123)g i|™SKn, MoS 4S-S££ Ail 1 ^^2!.. 

All ?gg£g Sh£ 31 2 S^S[2K Mo! HI 3 3# SOOnn.^ »|| 

Ell 3g ^25!-(l25)s ^IHEiCHI ^4 oil El^t/D. 

(5) 711 5 33 

Til 4 5g E 11 CHI EAIti' UI-2I- 1T0I , 7:11 3 0^31110 # GlgSI-CH irS!', t^KO, 3# 

^3ej-(125)£ 6*!Dil§tHI ^Jo|| T^tf VJ£M HI ^ r 1 23 H 5! tuEsll E|HK119)1f MM £E|^££ 01 
^Di.X| = xhi 1 7i| oi e gg&KHB) E= 7II 2 XI0IJ= 1 17)2!- TJiaSs^f 122)2^1 CHI S £^t)IM 

HIOm££&|, MESDKHISCHI £jt|| JlllErd^DCTll SnllEiy). 

01 CHI £jol! TFTS'^jCHI ^OIAI^ TWItf aiE^f 124a)2l 1 126b ># HallS TII^KE, 737d*»- EL' 

E3l^(124b) a £!s:*K1 10)21- Hi-IIS H£iie!2 = (i26a)g THI^D. 

IIIIE(1S2) 5? SAI- UH2^f150)°l 7 1 ^ Oil SJCHAI^ UH 1 1a)£KHI [QDAI 3# 

^5Sj-f125)g DIIEiyShOI HH£*(125a)g W.<£%W SAI01I S'fe UH^^(125a)S CUDAd ^73^ & 

e^i ni^(i23) ^ ^ej^i m^fii9)s ^^ora niiE-iy^D. 0121- saichi ^#ti- mi 2 s^^(154.. 

156)(H! [H§f^i~ HH^^(125a), T<\74%* El ^(123) %! E|^(119)! 

^S(154a, 156a)g ^il^D. 

^im?1l £}±<< IillE(162) ^ 3AI HH£!^n6tn£] ^I^^CHI ^CHAIE ul# HH^^(111b)^CHI CCIEIAH 3 
^ ?5£5|-(125)S nilEiy^'KH £!S:2(110)EHiAl ^HHd^(125b)M SAIOih ^ HH 

£!^(125bj01l DBhM SISitT t!J-Exli 11^(123) ^' S!Ex-|l I|Sf(119)g mmt[0\ nilE-iy^j-D. OI2i- gAi 
CHI £^*J - Bl 2 S^^(1Ei4.. 166)011 S^SJ HHi!^(125b), Arl Ad^ h ^Exll u|Sj-(i23) S 

wtESII E|St(H9)g &mtt= qiS(164a,166a)g SH^D. 

Cfj^lOliAl^ 7i\7$%*- Sl-Esll E|B|-fl23) S ^E^if E|^(119)^ a^!CHIS£HI m\\ ME^mSZNPJ , sA'CHIl! 

01 EE EWISiQ. 

(6) 731 6 

Sll 5 01 CHI 2O0nm^)3il°l ^ m ^EI^°^M Ol^Oi^l^ eZ^^^(12?)# g-gT ME^DI 

CVDgtHl S\t\\ ERtJ-Q. 

HEII2, E 12CHI EAItJ- UKI- SOI Sil 4 Dh^Hnfl©^ Q\gtm bill", ^ ^oH2, ^±2^(126b)01l CHS 
t\~ ^^£J #^ 1^^(127)^ aiTiol-01 2j^lWIS0il ^1 oil a^(129a)# t^'tiD. 

^A|-£! = (152) S! ^Al- HH4l^f150)£| 71^^011 vJCHAi^ ^S(154a, 15Gb)U|| EHS^I- Sll 1 S XII 

2 711 Oi^ ^E5^(115. 117)2* m?J ^3^ h f127)g Wmt\W MTitlH M 2 2^(154, 156)1.^ 
StKHI 4 B|IEiy)2* SAI01L M 2 2 = ^(154,' 156)^^ ^ §a^(12?)# ^l?lo|-01 7:11 2 
2^^(154, 156)21 %m 01^ 31 1 2^^(153.. 155)g HI^D. 

SAICHI iJ^d nilE(162) S SAI- HH^^(160)£q ^I^^CHI SiCHAI^ ^S(164a, 166a) CHI CHS^ 7dl 1 

(7) B ? 5S 

Xil 6 SS «, £ 13011 SAI*}- tim SOI Ol *|(HI 100n»^B|ig imi ^ttlElgjOfl S|32J«H3, 1 

5 oralis* o\mm it, ^^chiuchi £!*•■ i«Eiy<si 5 sherds ?\m. M^mnm 

SaAWSlI Eh?JS Al-gShCfl ifflEI 3.5KW.. Ci.7Pa, rt.Ci^S! : 0.5scci.iS S^EK £!&!■ 

El IT05}£J AIM (Sheet )7r|*is 4 D0f3 /?0IS{EI. 
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n| tllS§! ITOE}^ (HI SOU £H?J- III Ely S*I£IS SAItJ-££A»i, 7dWEJ IT(F.^S g& 

OiamnP ai-g *(HI 250*c 30»in.£| g*IEIS SAIS*S, gCH2! ITO^£J Al.gJd^fe 50* /?£ 
g #£*l 3101 EISJLI . 

01 tl|S§ IT(ej£| ^EIKHIA! BIIEI'dS fiAI*K7l UllgOt. iOEiyg SOieMI 4= S.LI . 

tE*h e ^A|ft||fHI '=■..' 01 -M ^ S±^^m ITOBJM £|SII ^£S1£ 2*^A| gStHJ Si^lSJ", I20( Indiuin- 

ZirT-r-LDdde)^^ gaff g»*PI Ali: ?lsSICI . IZQBNi OIS§l~ 3?, U3S ITO^HI Cfil«}7| II 
E-|yOI gO'i§l2, ilXlEIM SAIXI S-OIE. S£SI 7^01 ^D, 

uner ^nfliis HBr^s^e o\mjo. oi s^chi Aiti's^UHD-i chi© ni*n= ssiQ. n n wis 

HDr+FeClj, HI4=g c ^ E£ ^fe'd^f^OIElE iD. 
^Ald SI EH 52) a gAI- HHa^(150)£| 7I±^CHI StOIAHc HI 1 2*^(153, _1 55)21- III 2 

HHd^(150)(Hi £|*B 2?|2!£3 S*fSCh 

ai S ai n = flfi2^ W 'HAI- HHd^dtTijSJ ?|£«M SJOIAiE HI 1 84X163, 165)21 ?';ll 2 
S = S(164. 166)S 2^ 27I*!£S 2^6171 *lt> dSd 34* (131)* §A|W ««*m, 01 (4 S|«| 
d S d |l 1 0 j 21 ( d id ( 2 « JiB E ( 1^} = SIS Ulld^(l1lb)£|- £!» Uia*(125b)£| 2S 3AI till 

C^AIMEJ £21) 

mtrai aoi oi aAiusi oiaioi^iB-cm 7is ^ss smsi oi^aon si«b aaoois* airst 

4= <?.'□•. ^, SliS^S SI-S#OII UH*loHL 0KHI ILIEIAI dSd, EBII0I£!£R21 W)\\ SfEsI 

01, ^CHE D^34^ 41! chgli 4= Si^ffl EtJ" HIS 48#gg 7^IAI?I = SQ. 

E. 3! ^Ah^ ^ 3 Ah Wti^H i'^i Ql^ir &ft HH£!^£h ^AUS« OI^S tt 

^'HH^^ara 2#£HI £Jo|| ^££13. ^ 3AI- bH2^£l 7I£^£I- ^ nil EM 37I*!H£ 2^LQ HQ. 

Eti" 3 Ah UH£^ = *ICHE All ^*||S T^TEI^BSS UH-2## 5tt^oh7l UilSWI #^ ?3 

e, er=u TCP e^j m^t\y\ she ^ ^ai^ ehe^ si^2s §^ 

E, ^A^ im^ CH^ 152! SI X6A0IH, SSUH^ ^ir 10/cm, HHi'SOIB 30. 5cm* S t!" LUL 4.1kS/ 
7FEIH. AlS=^A!-£f#(200nrH^3JII)s Olgf UJ|£| Al LI-DUJ ^JJII 200nm, (£71 Bf^MI 300nifl)(HI A|£l| 
5.6kliai-" HI ID^KH 7:t7rl^M ^ ^.Q. E gf^i+S^S (Sf^iW D^H^^gHE id^"i:i-)E 

4: i^CH, -Mi^'S ^^-CHI ^ICNtMIK 

Eti-. £f^2!^n31)g **my= £¥MM £&lWmm 4'AIoFCHE ^A^Ciin AID I Oil— Mo^llH), ^il 
1 7i|h|M ^2°fni5), 3 1|£J #01 (Ui^LHI ^Ahd(111)M SSofz S!^DIh1J-^(11 10)01 CHI 

g nmiiM sr^ ^'oi ach 

QgO-ll Sl^Oliy S|gSA|gx|£i| 3HISl!-aCHI CHollAi SSt^Q. 

tti^rrnaii-M^ XII 7 SgtHIAI ITO^I 01l§# S9I Oil S CHI CHiltl-OI H I + A r ( 0 1 M ) 1-^ "41 Oil £1^ Zf" 
^!(HiSftfl"ytll ?H4E ?ll^!^^l QllSSxIg OISSKH ^AIShS5CI-. 01 £l£ ^-'l ^AIWl£h &2tl S 

fe^wi ^'Aioiaa-. 

01 S-aWI(HI EWHA1E fe9l ^AIMlfiF SSf SOISQ. 

fl^2!^n31)l **<gtt= gmWM 2^IOil§e £Alt»- S^CHI^ ^Al^(111) Ami (HI ^ Mo^(llll).. ?H1 
l' 7«ri|E 'gg°r(H5). 3 £1 #01 S7JSK7I HJ1SWL ^A^(111)S ^DIh^S (1 1 10)01 Dll 

ti^^g wis si 5ii g ^ soi aaD. 

^^fHi^cHt m\\ ME^m gAmz s^dii^ ch^ xiichu ehxi^m^u a i^xi m 

Hh£!(a-*DIS«S(1110)g)S ^t\^ KSDI E, e^x-iei^ SHIE SO-. 

B BgM tD-s CHBBOI ?IB ^-Sl 5»y O^HM £l« OI&II0I7I5S 4 5:! 

QK ^, t*±2^m slfe'-gWI bHxmH2, 01 CHI [U-EI-A1 c's:^, Eai0ie!J3^2l- ^1)11 ^E.l E|af 

ss D^a sii^chi ?\£z\zt mmt\o\ nuEiy^i- iaichi, ^2^21- s^s s= 

^.EU fmi\ ^J.HL AiS^OILI- ^Ahd^H 2^B1 b:gtl7l ^Iti" 2«^l SHS|« 1AICHI £?AloKH, ^ 

19-8 



^ 1 999-00778] 3 



01 E Dfci34>S ^c!3S *! : 3-W 4= Si* 01 EtJ' 7:115 ac!'3S XI*IA|7| = SE S5Q. 



te77 i?-^ 

1. 7IE!3CHI UHXIEI^ ^Ah*! g THOIMa^iHL 
ri| ; : '|01l HHSIHS >II0]M!2^ 01 9101 UHSIEI^ firSHSI-, 391 S!'E*II^Oi| *!7|£i£s S^f&!~ £ 

£91 EaiSS^OIIAI Eg El 01 391 ^Ah^l- Ul^ £!in*l-£ §! 

391 ^21^21- £!7I^££ £!^EI~ »±2^» ^hllt!" SAIS^IS CHEilO|7IEi*l SiOIAI, 

371 vAJcl S! 711 01 M 21 IWDI&tJSy ft 21- USS S^ftP-^ 0I5CHH5: s^^i^ iiBEIteJ 
Oil *!?ll S§, 

37| ^aj-ai oi 7||0IE2!^fHI H*l-£ 711 01 M SiS^'S 300^013*1 71£i£E£ 3^*1^ ISI 

= 7 -\m aAigTjg oiaioi7is-*i jflsg-g. 

*! =?%t 2. 7111 SICHA1 , 

ai-7| ^n|E gg^aQ^lfHl ^IftEl^ ^E2°NI M#sl^^c!(HF:r- aq), £lEsI^^c!(HI ■ ^ 
^ci(C:uCiHi,. E£ DIM S 01 hi tAUW. ^0|E OlStJ- OH SOU *ltll niiEiytloJ, 391 

shiS^S ^!3*Kr SSS 5='"= SIS 13°-£ ol-™ £AI3xlg 01 £110171^ Xlll^g . 
S^g»- 3. 711 1 tKHi SIOI A:i , 

371 71101 ^ arsQ ?101! ^SE2)S|S 230II30II ^1*11 SlIEiyulZl, 391 thiS^t *!3 

smm s>= sis ^3°-^ m= sais-tjs oieiioi7iei-*i 7U5**», 

4. Til 1 a- LHXI HI 3 t!" S 01 hi *KH1 £i01A1, 

371 a-^DIstrSS L1l£g(Md), OIMM(V).. ^SCSc), AfDI-MfSm) S 7ISEls (Gd)P^ OI^pQIXI^ 
n-lCHIAI ^CHE ShU i!^&|^ S7F£Jii CUM S71£!5EL| tWI t^PCHIAI 0,5- 10£!X1£ t$Zt[^ 3S 

^sps mi= as s Algols oiaioi7is-°i xiiss-g. 

5. 7111 LHXI HI 3 S Oi- tKHI SiOIA-L 

37I 3*01 §£IJE!&KMo), S£B!W, EI^(Ti), ^W(Ta), Hi(Cr), *|aa&(Zr), 

shisCHf), HIUM(V) SI LISMfHtOS Ol^CHXl^ H^CHlAi £^£1 ohLfEiJ S^Q|9|LL E = 01 DM 
OIlAi flOJS S 0I3'U 3-*rPS 01^01X1 = tJ-g£! 2S SAIl^lg CH&U0I7I5.^ 7115 

SB. 

^17*1- 6. Bl 1 & LH XI 7dl 3 t> S CHhi *J- ^1 CHI 5:101 At, 

391 HSg s^OI SEISSICMo), 8^0 fff), EI&(Ti) S &»(Ta)S OI^QIX!^ H H CHI A1 d^S! ^^ 
USli 3^0I91L|- E^ 01 nSOHAi ^^^i'S 013^1 s^Sig OI^CHAI^ ^g2J 31 
i AJ S-t:| S 01 E1IOI 71 71i 5 g-g . 

^^-■^ 7. 7:|| 1 LH XI 7dl 3 S 01 h: £!" ^!01l Si CM A-i , 

371 71101 e lcq^-01 3iLT CVDS^^ ^3^1 ^BIS^SlS 01^01X1^ 3S ^3£^ JEAI® 
51 g OiaiOI7l5£J 7Ht5^S. 

8. ^11 * h LHXI 7il 3 tt & CHh: tKHf SJOU-L 

371 71101 M 1^^-01 ME^Dl- CVDS^S t^3& 4'EI^^, £E1^ E^ OIS^I 

sie m^.^g. tit sAissie piaiopiB^i aiss-s. 

9. ai 3 S-011 SiOIAL 

•:^7I 2 ^1011 SOI ?H±E ^Iggts!^ CHI S 3X1 g Olg^iOi SESK^CHI )7h±^ 5*Jtl-= ^7^011 £i| 
i\\ 4!A|£|^ 3S SAI&XIS 01 Ell 01 71 »^l 

10. 711 .1 SiOIA-L 

371 ^AkH ^ 71IOIM2!^ ^ 371 71101 e ^cq°|# «3ti" *0II 5UCHA1, 391 ^E^l^# ^Iti* ^E^l 

# a 37i 5^2^ a Eaieia^ a 371 ^iti tii 2 s^fts §i^fe ^3, 

£-7JJ^_^^ ^S^f 01 M &E^|g a 711 2 S^ftS Dl^HlSCHJ 

371 7dl 2 g^lSU £ICHI 371 ^3^1 ^3^^ I§i ^~ 5!« ^32:^ i?l~ 5AI§xl^ 
OiaiOI7IB-£J SI3E»a. 

11- 711 10 %m\ %[0\M , 

391 ^52)^1 ©3§^ S§aLI£ °]XiO|I2, 371 ^ M?HXI^E1 S -37l ^3^hir 5S! 

SLI-5 '^CHL 

£AI3xl£ OIE«OI7I^I £l^#ai¥CHl 5;'.CHA1 S^-¥-S **.£t\0\ Z\MM 39! TilOlE ^'^^1 ^S^l 
£S 71171^^^, 391 ^Ald^ SJS E~ 371 ^ A 1-2! 21- ^AKH! ^3^1 iiliey SJ 
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3f IHrl^SSS ^ 2^ m&*sL ^ £AISS€ CH3I OI7I5E!*] H2gf 

B. 

S^tf 12. H| n *i-t}]| SJCHA-L 

Eti £f7| Til 0| ^ SS^S ^g^^S HEiySSB gAIM DI^BISCHI 7I£*KH #71 

#Zf8IS2« SI?t4!-££<W, ^ MgHXi^EiEU gejOII 2ACH Ai £!9I 4^2^*1 S3* 

S^Ej©^ S-^g-Eil ^SILK -^71 SlI^iai^CHIAI #71 

dftfia- SAIM S^£! JlllgEU ^1AI?I^ S^S*I fgf ^Alol- Jill Ei fe! 

sum <\m mms:^ eais-xis cHaioi7i£!-£i su^&b. 

13. 7:11 10 SJ-EHI Si 0-1 AL 

IAIIWI8 013101715*1 £|J#C£I^Ofl £101 Ai, #71 SiS^SI ■ ggSKHI Stt HfiS 5hSS Klf 

IffllAi. £171 ^Al-ci^i gs* iJ— #71 ^Alcllif eAIOII SfSS = «S?£OI *»Sj£.S ££321 

A|-7i ^A|-Ai2| gAIO-ll Sj-gg! S^#2|- = 32 s i§£^ ol^ HiAigxl^ 0130171 

g:?*"- 14. 7:11 1 tKHI 5ll CH Ai , 

#71 S|-OI #71 B"i?Dlfe&|-§S A^t CHI 4191 .H§SS^^ #01 s?ft£! Sfi 3EAI 

SSIS GiaiO|7iE!-*l SIEShB . 

S?*r 15. M 2 711 3 %m\ 'y'KHM , 

#71 J==S£3£NLH til SI I TOSt i£~ IZO^ei 2^ EAISxlg 0lEHiU|7ie*l M S&S . 
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